In previous communications it has been demonstrated that monogalactosyl diglyceride and the anionic chloroplasts lipids can be detected on the thylakoid membrane by specific antisera 1_3 . The antigen determinants are of carbohydrate nature as was shown by specific agglutination inhibition tests. They are located on the outer surface of the thylakoid membrane and are directly accessible to the antibodies. The latter has been proven for the monogalactolipid 1 , whereas the determinants having the carbohydrate structure like that of sulphoquinovosyl diglyceride 2 stick out of the surface like phosphatidyl glycerol too 3 , but are topographically rather arranged in gaps or pores of the membrane. Fatty acids are not involved in this antigenantibody reactions as precipitation studies with hydrated lipids and with lipids of different fatty acid compositions have revealed. On the other side, if sugar components represent the immunologically determinant groups, then it should be possible to confirm the results obtained with vertebrate antisera by using heterophilic agglutinins from plants (so-called lectins) 4 , invertebrates and fish eggs. These are known to be excellent tools for the specific detection of terminal and innerchain carbohydrate structures of different configurations and conformations 5 . As D-galactose is the main determinant sugar in plant glycolipids, we tested some of the galactose specific lectins in our system. It could be found, that the agglutinin from Ricinus communis, the antigalactosyl specificity of which is well established 4 , agglutinated chloroplasts and thylakoidfragments in a very specific way. This agglutination was inhibited by 0.03 M D-galactose, 0.06 M lactose, raffinose, stachyose, monogalactosyl glycerol (/9-glycosidic linkage), and digalactosyl glycerol (a-glycosidic linkage of D-galactose), but not by D-glucose, and L-arabinose. In addition, the specific anti-a-galactosyl agglutinin 6 ("anti-B") from Salmo trutta (trout) also reacts well, especially after protease treatment. It is inhibited by carbohydrates with terminal a-glycosidic bound D-galactose (raffinose, stachyose, digalactosyl glycerol 0.03 M) and not by monogalactosyl glycerol, lactose, D-glucose, D-and Larabinose. We got weaker reactions with agglutinins from fungal origin like Fomes fomentarius, a lectin known as anti-B (a-galactosyl) reagent 4 ' 7 , whereas other agglutinins (Arachis hypogoea "anti-T") directed to D-galactose-like structures 8 gave very weak aggluti-
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Unspecific reactions could be ruled out which was demonstrated with the basic polymers 10 of poly-L-lysine, polybrene, lysozyme and trasylol®, which all aggregated these particles strongly (a phenomenon showing the negative charge of the organells!). However, this aggregation was inhibited by the sulphoglycolipid as well as by other negatively charged polymers (poly-styrolsulfuric acid, heparin etc.). These are substances which also precipitate unspecifically with basic polymers 10 but do not interfere with the neutral glycolipids. On the other hand, the sulfolipid-and phosphatidyl glycerol-antisera do not directly agglutinate chloroplasts. Agglutination is only observed after protease treatment of the organelles or in the antiglobulin test 2 ' 3 .
The agglutination results are summarized in Table I . It is interesting to note, that due to the a-galactosylgroups of the digalactoside, certain "anti-B" specific blood group agglutinins (anti-a-galactosyl) 6 ' 7 can be successfully used. On the other hand, protease treatment not only enhances some agglutination reactions, but also makes other, probably glycoprotein bound carbohydrate structures, accessible for the agglutinins (for instance Phaseolus vulgaris), which may in turn react with other structures than with galactosyl components too. The same result can be obtained with disrupted chloroplasts (ultrasonic sediment and ultrasonic supernatant). Similar interpretations are valid when explaining the reaction with basic polymers and the respective acid groups (sulfolipid, phospholipid) 10 . These may be localised deeper in the membrane 2 ' 3 . Precautions are indicated when impurities accompany the agglutinin, such as glycolipids and glycoproteins, but not so much polysaccharides of plant and bacterial origin. These may reversibly coat these particles and cause a foreign antigenic make-up (experiments with Helix pomatia "anti-A" 6 , Table I ). In the same way the agglutinin, for instance the anti-A from Helix pomatia 6 , can be adsorbed onto chloroplasts and this may be subsequently detected by the additions of blood group A active material (reversed agglutination).
However, when keeping these possibilities and unspecific reactions well in mind and by including the appropriate controls, these heterophilic agglutinins and precipitins should be successfully introduced into plant "serology" and the study of subcellular particles and of the carbohydrate structure of their membranes. As the coating experiments suggest, these organells, in addition, may be equally well used as carriers for passive agglutination tests. We made also experiments which revealed, that when glycolipids were passively coated onto red cells from sheep that only the digalactosyl diglyceride reacted with the Salmo anti-a-galacto- anti-Galstrong :
* Negative reactions were obtained with non-galactose specific agglutinins from Soja hispida, Solanum tuberosum. Triticum vulgaris and other plant, fish egg, snail albumin gland a nd invertebrate (haemolymph) agglutinins. ** Stroma-freed chloroplasts were obtained from Antirrhinum majus, isolated by sucrose gradient centrifugation and washed with water 11 . They represent morphologically the intact lamellarsystem. The stroma-freed chloroplasts were ultrasonicated 8 x 30 sec under ice water-cooling and centrifuged for 2 hours at 34000 g 12 leaving a supernatant of thylakoid membrane fragments, while the sediment gives free thylakoids, partially disrupted, and small stacks of thylakoids. The oxydation procedure with Na-periodate and the treatment with proteolytic enzymes has already been reported in previous communications 4 ' 7 and follows in general the rules which we have elaborated for treating red cells and other biological particles 1S . *** After coating with blood group A active glycolipids from red cells and blood group A glycoprotein from peptone. The substance can be removed by several washings. syl agglutinin. Even immunochemical conclusions can be drawn, because the agglutinin from Salmo reacts with terminal a-glycosidic bound D-galactosido-galactose 6 , whereas the Helix pomatia agglutinin can detect the a-(1-6) linkage of galactosido-glucose (raffinose type) 14, 15 . As the latter does not react at all with chloroplasts while the "anti-B" agglutinin does, the 1
